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PATENT 



TOWING DEVICE 

BACKGROUND OF THE INVENTION 

[0001] This application claims the priority of German 
patent application No. 102 .31 221.4, filed July 11, 2002, the 
disclosure of which is expressly incorporated by reference 
herein. 

[0002] The present invention relates to a towing 
device for motor vehicles, in which a ball neck is provided 
with a coupling ball and- is moveable in an electrically 
controlled manner from an operative position to an inoperative 
position and back. 

[0003] DE 100 04 523 Al shows a trailer coupling 
device that is fastened to a vehicle and can be swivelled by a 
controllable motor into an operative and inoperative position. 
Fastening plates establish a connection of the trailer 
coupling device with the vehicle in order to transmit 
occurring forces into the vehicle chassis. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to 
provide a towing device which, in the case of forces acting 
upon the towing device in the operative position, ensures an 
optimal introduction of force with respect to all possible 
loading directions. 



[0005] According to the invention, this object is 
achieved by a receiving element for the ball neck that is 
fastened to the vehicle body, and the ball neck is swivellably 
held and supported in an inserted rotary block and, in the 
operative position, the latter is held in possible loading 
directions (W, Wl , X, XI, Z, Y) in a stationary manner in the. 
receiving element. 

[0006] Principal advantages achieved with the 
invention are that, in all possible loading directions, the 
towing device can carry out no movements from the operative 
position during the operation and is held in a positionally 
stable and force- transmitting manner at the vehicle body or at 
the bumper carrier. This is achieved essentially by a 
receiving element for the ball neck, which is fastened to the 
vehicle body and is swivellably held in an inserted rotary 
block which, in the operative position, is held by supports 
and similar supporting devices in possible loading directions 
stationarily positioned in the receiving element. 

[0007] The supports of the towing device in the 
receiving element are essentially formed by supporting 
surfaces and . hook-in . devices . Particularly the receiving 
element consists of a carrier part which is connected on the 
end side in each case with carriers which are fastened to the 
vehicle body. 

[0008] For the swivellability of the towing device 
from an operative position into an inoperative position and 
back, the present invention provides that the ball neck can be 
swivelled by an angularly bent joined arm in a rotary block 
held in the carrier part about a vertical axis . The rotary 
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block itself with the ball neck can be swivelled about a 
horizontal axis. This swivellability of the rotary block in 
the carrier part for positioning the ball neck in the 
operative and inoperative position requires targeted supports 
in the receiving element as well as on parts of the device. 
Thus the towing device remains positionally stable in all 
possible directions during the towing operation. 

[0009] For the swivelling of the ball neck, an 
angularly bent joined arm is fixedly connected with a 
swivelling lever which, on its one end, comprises a projecting 
detent which, in the operative position, projects into a slot 
of one leg in the carrier part and, at its other end, is 
connected with a spindle adjusting element. 

[0010] For supporting the ball neck or the rotary 
block, the rotary block is arranged with its lateral surfaces 
between legs of the carrier part and is supported at the 
interior surfaces of the legs by stop disks of a swivel pin 
for the horizontal axis and is held in position by a face-side 
torsion stop. The torsion stop comprises a stationary nose 
which is connected with the carrier part, projects into a 
face-side recess of the rotary block and can support itself on 
surfaces of the recess or in the recess. 

[0011] Thus, in the operative position, the ball neck 
can be supported in the case of a tension force, on the one 
side, in the rotary block and, on the other side, by a stop 
disk with respect to the interior surface of the leg on the 
carrier, part . The nose of the torsion stop projects into the 
face-side recess of the rotary block and is supported on a 
surface. The interior surfaces of the legs in the carrier 
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part are used in their entirety as supporting surfaces for the 
rotary block and can have a supporting effect with respect to 
the torsion stop and to the stop disks. 

[0012] Also, in the case of a pressure force in the 
upward direction upon the ball neck, an optimal support of the 
rotary block is created. That is, in the operative position, 
the ball neck can be supported in the rotary block as well as 
by the detent of the swivelling lever, toward the carrier 
part. Furthermore, in the operative position of the ball 
neck, in the case of a supporting force in the downward 
direction, the rotary block is held in a supported manner by 
the face-side torsion stop on a supporting surface of the 
rotary block and/or by the hooking- in detent of the swivelling 
lever . 

[0013] In the case of these loads upon the ball neck 

from below and above, it can be ensured by the corresponding 
supporting surfaces on the leg of the carrier part and by the 
corresponding supports on the rotary block that no relative 
movements of the rotary block impairing the operative position 
of the towing device can take place in the receiving element. 

[0014] So that, also in the swivelled-in direction to 

the inoperative position, the towing device remains in a 
stable position where a correspondingly directed lateral force 
occurs upon the ball neck in the operative position, the 
present invention provides that the ball neck is supported by 
the swivelling lever and the spindle adjusting element 
disposed thereon, with the spindle-adjusting element having a 
self -locking thread. In addition, the spindle of the 
adjusting element can be driven in an automatically timed 
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manner by a motor, and, in the case of lateral forces . 
affecting the adjusting element, the spindle is continuously 
readjusted such that, in the operative position, the ball neck 
is held in a positionally stable manner. 

[0015] As a result, it is advantageously achieved 
according to the present invention that, on one hand, the 
lateral forces can be absorbed by the detent of the swivelling 
lever locked into the slot of the leg and, on the other hand, 
by the spindle adjusting element, so that the position of the 
ball neck is stable in the operative position. A swinging - 
away is thereby avoided by the self -locking of the threaded 
spindle, and an occurring play is prevented by the automatic 
aftercycle of the motor. 

[0016] When a lateral force occurs against the 
swivelling- in direction of the ball neck into the inoperative 
position, the ball neck can be supported, by the swivelling 
lever on the face-side torsion stop arranged in the recess, on 
a surface of the stop. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Other objects, advantages and novel features of 
the present invention will become apparent from the following 
detailed description of the invention when considered in 
conjunction with the accompanying drawings. 

[0018] Figure 1 is a perspective view from above of a 
towing device having a profiled receiving element and 
adjoining carriers as well as- a coupling neck with a coupling 
ball showing the possible loading directions; 

[0019] Figure 2 is a top view of the towing device of 
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Figure 1 with a spindle adjusting element, a rotary block and' 
a ball neck arranged in the receiving element; 

[0020] Figure 3 is a top view of the ball neck of 
Figure 2 with the connected spindle adjusting element ; 

[0021] Figure 4 is a bottom view of the ball neck of 
Figures 2 and 3 with the rotary block and the torsion stop and 
the supports or supporting surfaces; 

[0022] Figure 5 shows a detent of a swivelling lever; 

and 

[0023] Figure 6 is a bottom view of the receiving 
element with a rotary block and a spindle adjusting element 'as 
well as supports on the rotary block. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0024] A towing device desiignated generally by numeral 
1 comprises essentially a ball neck 3 equipped with a coupling 
ball 2. ' The ball neck 3 is held by an angularly bent joined 
arm 4 (Figure 4) in a rotary block 5 and, by a fixedly 
connected swivelling arm 6 with a spindle adjusting element 8 
(Figure 2) driven by a motor 7, can' be moved from an operative 
position I in the direction of the arrow 9 into an inoperative 
position and back. 

[002 5] The rotary block 5 is embedded in a receiving 
element 10 constructed as a carrier part and is arranged and 
held between two parallel legs 11, 12. The receiving element 
10 can be configured as a profiled closed carrier part which 
has carriers 15, 16 adjoining on both sides so as to be 
connected to the vehicle body. 

[0026] The swivellability of the ball neck 3 into the 
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inoperative and operative position takes place via the spindle 
adjusting element 8 in connection with the rotary block 5. 
For this purpose, a spindle rod 8a of the adjusting element 8 
with a self -locking thread is rotated into a tapped bush 8b by 
the electrically driven motor 7. Thereby, the swivelling 
lever 6 fixedly connected with the joined arm 4 swivels in the 
direction of the arrow 17 (Figure 2) while taking along the 
ball neck 3 about the vertical axis 14a. When an 
approximately straight-line position of the spindle adjusting 
element 8 and the ball neck 3 has been achieved, the rotary 
block 5, as a whole, swivels about the horizontal axis 14 
(Figure 3) , which is formed by a rotating bush or a pin 13 
which is held in the legs 11, 12 of the carrier part 10 and, 
for the swivelling of the rotary block 5, has one stop disk 
20, 20a respectively on its ends. The stop disks 20, 20a rest 
against the interior side of the legs 11, 12. 

[0027] For absorbing forces in all possible 
directions, the carrier part 10 is constructed as a profile or 
a box section so that the rotary block 5 is arranged in a 
form- locking manner between the legs 11, 12. 

[0028] When tractive forces occur in the X direction 
during the operative position I of the towing device, the 
latter is guided via the ball neck 3 into the rotary block 5. 

The rotary block 5 is supported by the stop disk 20 on the 
pin 13 as well as by a. face-side nose 21 of a torsion stop T 
(Figure 4) which projects into a groove or recess 22 of the 
rotary block 5. The nose 21 is stationarily connected with 
the carrier part 10 or the legs 11, 12. A rotation of the 
overall system is avoided as a result of this support because 
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of the disk 20 and a surface Fl . 

[0029] Pressure forces occurring in the direction XI 
(Figure 1) are guided by the ball neck 3 into the rotary block 
5. The rotary block 5 is supported directly on the leg 11 of 
the carrier part 10 by the additional stop disk 20 as well as 
by a raised surface attachment 22b illustrated in detail in 
Figure ~4. 

[0030] A supporting force downward in the W direction 
extends via the ball neck 3 into the rotary block 5. The nose 
21 of the torsion stop T projecting on the face side into the 
groove 3 0 of the rotary block 5 guides the supporting force 
via a surface Fl of the recess 30 into the carrier part 10 as 
seen in Figure 4. 

[0031] A supporting force upward in the' Wl direction 
extends by way of the ball neck 3 into the rotary block 5 and 
from the latter into the swivelling lever 6. The lever 6 
comprises a detent 6a which, in the operative position I, is 
arranged in a slot 23 of the leg 12 of the carrier .part 10 and 
is supported on the swivelling surface 12a. 

[0032] A lateral force from the left, with respect to 
the driving direction F, in the counterclockwise direction Y 
extends, via ball neck 3, the swivelling lever 6 to the 
adjusting element 8. So that a swinging-away of the ball neck 
3 is avoided, the threaded spindle 8 has a self-locking 
device. A nevertheless occurring play is prevented by an 
automatic aftercycle by the motor 7, so that, in the operative 
position I, the ball neck 3 can always take up a stable 
position. 

[0033] A lateral force from the right, i.e., with 
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respect to the driving direction F, in the direction Z, 
extends via the ball neck 3 into the swivelling lever 6 or 
onto the detent 6a and onto the nose 21 of the torsion stop T 
or on the supporting surface F2 , and from the latter into the 
receiving element 10. 

[0034] The foregoing disclosure has been set forth 
merely to illustrate the invention and is not intended to be 
limiting. Since modifications of the disclosed embodiments 
incorporating the spirit and substance of the invention may 
occur to persons skilled in the art, the invention should be 
construed to include everything within the scope of the. 
appended claims and equivalents thereof. 
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